Phytochrome is the best known photomorphogenetic pigment. The links between absorption by this pigment and morphogenic changes have not been identified. There are a number of other photobiological phenomena not involving phytochrome for which the photoreceptor(s) have not been identified clearly, e.g. phototropism, phototaxis, carotenogenesis, 02 uptake. Because the spectral response curves of all of these responses have a maximum at about 460 nm (6), carotenoids or flavins have long been considered the photoacceptors in these cases. Recent results obtained with Dictyostelium discoideum (8) and Neurospora crassa (6) favor flavins rather than carotenoids. Spectral A changes caused by 1
Some of the most remarkable biological phenomena, other than photosynthesis, are developmental mechanisms regulated by light.
Biosynthetic pathways, morphogenesis, and movements of plants are influenced by visible radiation.
Phytochrome is the best known photomorphogenetic pigment. The links between absorption by this pigment and morphogenic changes have not been identified. There are a number of other photobiological phenomena not involving phytochrome for which the photoreceptor(s) have not been identified clearly, e.g. phototropism, phototaxis, carotenogenesis, 02 uptake. Because the spectral response curves of all of these responses have a maximum at about 460 nm (6) , carotenoids or flavins have long been considered the photoacceptors in these cases. Recent results obtained with Dictyostelium discoideum (8) and Neurospora crassa (6) photoreduction as well as photooxidation of Cy are reported to be triggered by flavins (9, 10) .
Little is known about similar responses in higher plants although phototropism has been studied intensively for almost a century. During our studies of light-induced A changes in higher plants we found only two reports on this subject: one comparing a particulate fraction from corn with a similar one from fungi (3), the other dealing with coleoptiles of wheat (13) .
Roots of corn which show negative and positive phototropism as well as light-induced geotropism (11) were chosen for our first experiments. We describe here reversible absorbance changes in intact roots and coleoptiles of maize as well as in cell-free preparations from these tissues.
MATERIALS AND METHODS
Seedlings of Zea mays (WFG TMS x BS7 or FR' x FR37, Illinois Foundation Seed Co.) were grown in light or darkness in Vermiculite, in plastic dishpans. Roots were harvested after 5 to 7 days of growth at 25 C. Three-cm tip sections excised from roots grown in the space between the Vermiculite and the walls of the dishpan were used for the experiments. Only sturdy, bright white roots were taken. Roots of other species as well as coleoptiles of dark-grown maize were also studied. Coleoptiles were excised when they were 4 to 5 cm long; the primary leaves were removed before the 2-cm tip section was used in the experiments.
Roots and coleoptiles were cut into 1 ties were adjusted to the same quantum flux by changing the distance between the mercury light source and the entrance to the light pipe or by changing the voltage of the high intensity illuminator. Light intensities are those at the outer surface of the cuvette. The measuring beams were too weak to influence the sample. All experiments were performed at room temperature.
Cell-free extracts of root and coleoptiles were prepared by grinding tissues with glass beads in a precooled mortar provided with grinding medium (tissue/medium = ½2). The grinding medium was composed of 15 g of sucrose in 100 ml of nutrient solution which was also 10-M Tris-HCl (pH 7.5) and 5 x 10-3 M mercaptoethanol.
The slurry was filtered through one layer of cloth and centrifuged for S min at 500g. The supernatant fluid was used in the experiments. Particle-free supernatants were prepared by additional centrifugation in a Spinco centrifuge at 5 C at 80,000g for 2 hr. Figure 3a . In contrast to the situation found when measuring the reversal of the effects, only minor deviations from first order kinetics were detected. Rate constants are of the order of 0.05 to 0.01 sec-'. In the experiment shown (Fig. 2a) Figure 3b were obtained when the magnitude of the response was plotted versus the time of illumination (Fig. 3c) (Fig. 6) . A change maxima, was found at 424 nm (decreases) and 447 nm (increases).
RESULTS
Besides these responses, there was an increase in A below 410 nm similar to that described in root homogenates. Homogenates of coleoptiles showed A changes at about the same positions as coleoptile section.
The half-life of the dark absorption change following illumination was more than 200 sec. Minor deviations from first order kinetics were observed. The dose response curve was very similar to that given in Figure 4 . In epicotyls of maize (A at 720 nm about 3.0) only very small effects could be found. The (2) . A heme compound found by Lundegardh (5) 
